The synthesis and activity in vitro of 25-masked 1alpha-hydroxylated vitamin D3 analogs.
1alphaHydroxylated-25-masked-vitamin D3 and analogs were synthesized as probes to help evaluate the role of 25-hydroxyl group in hormone-receptor interactions of 1alpha,25-dihydroxyvitamin D3 (13a). Synthetic work on model systems showed that the steroidal 25-hydroxyl group could be easily fluorinated in high yield with diethylaminosulfur trifluoride. Treatment of 25-fluoro compound with acetic acid resulted in both elimination and displacement of fluorine by acetate. The desired 1alpha-hydroxy-25-fluoro-vitamin D3 (14b) was obtained efficiently by fluorination and subsequent deacetylation of 1alpha,25-dihydroxyvitamin D3 1,3-diacetate (13b). Also obtained was a mixture of 1alpha-hydroxyvitamin D3-24- and 25-enes (15b). Both 14b and 15b were 300-400 times less active than 13a in the chick intestinal cytosol protein binding assay, making these analogs similar in potency to 1alpha-hydroxyvitamin D3 in vitro. The essentially equivalent activity of 14b and 15b with 1alpha-hydroxyvitamin D3 indicates that in the absence of a 25-hydroxyl group some alterations to the side chain carbons of 13a may be tolerated without further weakening analog-protein interactions. The fluoroanalog 14b was also about 250 times less potent than 13a in stimulating bone resorption in vitro. These compounds should prove to be valuable tools in aiding understanding of the salient structural features of the vitamin D3 metabolites.